. In this study, we try to biochemically characterize the changes occurring in higher plant cells after a prolonged period of sucrose deprivation followed by a period of recovery.
Materials and Methods
Sycamore (Acer pseudoplatanus L.) cells were grown in a nutrient medium as described previously (Bligny, 1977) , sucrose and starch determinations (Journet et al., 1986) and fatty acid + phospholipid measurements (Dome et al., 1987 Bligny and Douce (1980) . Mitochondria were isolated from sycamore cell protoplasts and purified as described by Nishimura et al., (1982) al., 1985; Journet et al., 1986) . During the period ranging from 10 0 to 35 h, the P i molecules liberated from phosphate esters entered the vacuole where they accumulated (P i accumulated slightly in the cytoplasm). Surprisingly, the decreased glucose 6-P concentration was not accompanied by a parallel decrease in the concentration of nucleotide triphosphate (NTP) (Fig. 3) . This indicated that, during the first 35 h of sucrose deprivation in higher plant cells, the adenylate energy charge (Pradet and Raymond, 1983) (Fig. 4) (Fig. 5) , whereas the dry weight decreased to 50% of the control value within the first 30 h. This decline was attributable to the disappearance of sucrose from the vacu d e and starch from the plastids (see Fig. 2 ). During this time, the cell fatty acid content remained constant (Fig. 5) (Journet ef al., 1986) ; 2) the mitochondrial structure and size were not modified by sucrose starvation (electron microscopy data not shown). In conclusion, all these results demonstrate that, after a long period of sucrose starvation, the progressive decrease in the uncoupled rate of 0 2 consumption by sycamore cells was attributable to a progressive diminution of the number of mitochondria per cell.
Effect of sucrose replenishment
Addition of 50 mM sucrose to the nutrient medium after 35 h of sucrose starvation (i.e., just before the decline in the uncoupled rate of 0 2 consumption) resulted in a very rapid increase of glucose 6-P resonance accompanied by the disappearance of the cytoplasmic P i (Fig. 3) . In order to increase further the intracellular concentration of glucose 6-P to its original level, it was necessary to add a small amount of P i (50 pM) to the circulating medium, since the efflux of P i from the vacuole was not sufficient to sustain rapid phosphorylation processes.
Addition of sucrose after 70 h of sucrose starvation resulted in a marked increase in the cell dry weight and total fatty acids (Fig. 5) 
